Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.007 Å; R factor = 0.066; wR factor = 0.182; data-to-parameter ratio = 9.5.
The title compound, C 24 H 34 O 6 Á2C 3 H 7 NO, which was isolated from fumaric-modified rosin, has four asymmetrically fused six-membered rings and three carboxylic acid substituents. It contains two fused and unbridged cyclohexane rings, which form a trans ring junction with a chair conformation. The asymmetric unit includes one fumaropimaric acid and two dimethylformamide molecules. The crystal structure is stabilized through intermolecular O-HÁ Á ÁO hydrogen bonds between dimethylformamide and fumaropimaric acid.
Related literature
For various applications of rosin, see: Halbrook & Lawrence (1958) Table 1 Hydrogen-bond geometry (Å , ). ]hexadec-15-ene-5,13,14-tricarboxylic acid dimethylformamide disolvate X. Xu, Z. Song, H. Wang and S. Shang
Comment
As an abundant and renewable material, rosin is mainly known as additives and modifiers for various applications (Halbrook et al., 1958) . Fumaric modified rosin is one of modified products of rosin. The title compound has been isolated by solvent extracting (Aldrich et al., 1971) and solvent washing (Halbrook et al., 1959) from fumaric modified rosin, but there are some problems such as complicated operation and large amounts of toxic organic solvents. Therefore, a new method has been used to separate the title compound (Song et al., 2009) . In this work, we describe the crystal structure of the title compound (I). The molecular structure is shown in Fig. 1 and the crystal packing in Fig. 2 .
Experimental
The fumaric modified rosin (10 g) was dissolved in ethyl alcohol, then 5% sodium hydroxide solution (30 mL) and 2% aqueous sodium chloride solution (500 ml) was added dropwise successively with constant stirring. After dropping the mixture was stirred for another 15 minutes and then filtered. The filtrate was adjusted pH to 3 using 5% hydrochloric acid solution. The title compound was precipitated from the solution. Crystals of the title compound suitable for X-ray diffraction were obtained by slow evaporation of DMF solution. The crystal data were collected on an Enraf-Nonius CAD-4 diffractometer. Data collection and cell refinement were performed using Enraf-Nonius CAD-4 Software.
Refinement
All H atoms bonded to the C atoms and O atoms were placed geometrically at the distances of 0.93-0.98 Å and 0.82 Å respectively, and included in the refinement in riding motion approximation with U iso (H) = 1.2 or 1.5U eq of the carrier atom. 2466 Friedel pairs were averaged before the final refinement as the absolute configuration could not be determined unambiguously. Figures   Fig. 1 . A view of the molecular structure of (I), showing displacement ellipsoids at the 25% probability level. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
Geometric parameters (Å, °)
O1-C21 1.174 (7) C13-C14 1.543 (7) supplementary materials sup-6 
